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(57) ABSTRACT

An interactive pager docking system includes a docking

cradle which is powered by a rechargeable battery, and

includes a battery charger module which monitors the status

of the battery and recharges it if necessary. It also includes

a plurality of external serial ports and a serial port

multiplexer, so that a number of different external peripheral

devices may be connected lo it. A GPS receiver communi-

cates with the pager, so that an automatic vehicle location

system may be operated employing the pager. A satellite

transceiver may be connected to the docking cradle, together

with an external printer, bar code scanner, and/or alarm

annunciator. The docking cradle is adapted to be powered by

a vehicle battery, but turns off the GPS receiver after a

predetermined period of time so as not to run down the

vehicle battery if the pager is not in place in the docking

cradle,

18 Claims, 4 Drawing Sheets
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Initiate Pager Sync Sequence and Turn on GPS

To FIG. 3 ( continued)

FIG. 3
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From FIG. 3

FIG. 3 (continued)
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INTERACTIVE PAGER DOCKING SYSTEM

HELD OF TIIE INVENTION

This invention relates to a docking system for an inter-

active pager, which docking system is, itself, interactive. In

particular, the present invention is directed towards an

interactive pager docking system which provides a docking

cradle for an interactive two-way packet data pager. In

certain embodiments of the present invention, the interactive

pager docking system will also include a GPS (Global

Positioning System) receiver. The interactive pager docking

system of the present invention permits communication

between an interactive two-way packet data pager and a

plurality of peripheral devices. As such, the interactive pager

docking system of the present invention provides

messaging, communication, and present location

capabilities, especially when equipped with satellite com-

munication and GPS peripherals. The present invention is

applicable in certain AVL (Automatic Vehicle Location)

applications.

BACKGROUND OF THE INVENTION

Interactive two-way packet data pagers are becoming

more common. In essence, the interactive two-way packet

data pager can be characterized as a two-way wireless radio

communicator having a microprocessor, or a microprocessor

having a two-way wireless communication module. In any

event, an interactive two-way packet data pager is capable of

executing programmed applications, which may be built in

or may be user programmed or input from a keyboard which

forms an integral part of the interactive two-way packet data

pager Moreover, any interactive two-way packet data pager

is capable of sending, receiving, and displaying alphanu-

meric data.

However, the present invention provides greatly increased

functionality for a two-way packet data pager by enabling

the interactive two-way packet data pager to function in

association with other passive or interactive peripheral

equipment such as a satellite communications module, a

GPS receiver, printers, bar code readers, and the like. Tliese

additional peripheral devices provide additional functional-

ity to the interactive two-way packet data pager, such as by

permitting it to determine the present geographic location of

the interactive pager docking system through the GPS
receiver; or such as to permit the pager to transmit alpha-

numeric data to a home station even if the pager is out of its

packet data network by communicating through a satellite

transceiver.

Ordinarily, an interactive two-way packet data pager is

equipped with a single serial port for communication with

such as a printer. However, in keeping with a provision of

the present invention, when the interactive two-way packet

data pager is inserted into and held in place in a docking

cradle provided therefor, the additional peripheral equip-

ment for the pager is associated therewith through the cradle.

Moreover, the docking cradle provides communication port

multiplexing, so that additional serial port functionality for

the interactive two-way packet data pager is provided.

By providing a serial port multiplexer, it is possible to

allow communication from and to the pager and, in any

event, from and to the interactive pager docking system,

through a peripheral satellite communications transceiver.

Still further, the GPS receiver may be connected to the

docking cradle either through the serial multiplexer, or

through a dedicated communications port.

16,922 Bl
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One feature of the present invention is that, while the

interactive two-way packet data pager is secured in its

docking cradle, the pager will be able to scan various cradle

ports for data, and it will be able to send data or commands
5 to the various peripherals which are connected to the dock-

ing cradle.

For example, the interactive two-way packet data pager,

through its microprocessor and internal memory, may be

programmed to periodically poll the GPS receiver for the

10 present position of the interactive pager docking system. As
will be discussed hereafter, this is particularly useful in

circumstances when the interactive pager docking system of

the present invention is installed in a vehicle. By so doing,

a remote dispatch station or AVL centre may be advised of

15 the present location of a vehicle, from which it may also

determine the speed and direction in which the vehicle is

moving. Indeed, if the pager detects that it is out of range of

the packet data network with which it would normally

communicate, the interactive pager docking system will

20 re-route messages to and from the pager, and from the GPS
receiver, through the peripheral satellite transceiver. SufiB-

cient memory is provided in the pager so that, if necessary,

messages to and from the pager to the satellite transceiver

may be cued until they are received by or transmitted from

25 the two-way interactive pager.

A further, very important, feature of the present invention

is that the docking cradle includes a battery charger module

for charging a rechargeable battery with which the interac-

tive two-way packet data pager is provided. The battery

charger module is under the control of charging programs

and protocols, so that charging of the rechargeable battery

will only be initiated, continue, or be terminated, in keeping

with predetermined parameters and conditions.

Still further, as will be described in greater detail

hereafter, especially when the interactive pager docking

system of the present invention is installed in a vehicle, and

includes a GPS receiver, if a pager is not in the cradle then

power to the GPS receiver - which is being delivered

through the cradle from the vehicle battery to the GPS
receiver - will be terminated after a predetermined period of

lime.

Needless to say, the interactive pager docking system of

the present invention is such that it will be functional with

45 any interactive two-way packet data pager which is adapted

to be fitted into the docking cradle, irrespective of the

communication protocols according to which the two-way

interactive pager operates. Thus, the interactive pager dock-

ing system of the present invention can operate with inter-

5Q active two-way packet data pagers in virmally any country

of the world.

Since the interactive pager docking system of the present

invention is primarily, but not exclusively, intended for

operation in a mobile vehicle environment, other peripherals

55 which may comprise part of the interactive pager docking

system may include high decibel beepers, high brightness

lamps, and so on, to catch the attention of a driver or

occupant of a vehicle, even in the noisy or otherwise busy

environment of a moving vehicle.

60 Accordingly, the present invention provides a rugged

mobile data terminal which may be effectively used in

vehicles, at very low costs compared with, say, laptop

computers having special communications facilities.

However, an ordinary laptop computer would not provide

65 the two-way interactive pager functionality that a pager

does. Effectively, an interactive two-way packet data pager

is a low cost device providing a built-in packet data modem,

05/11/2004, EAST Version: 1.4,1
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a back-lit display, and a "QWERTY" keyboard, in a package format that is determined by the platform of the particular

which is generally no larger than an ordinary pager. Such computing device into which the electronic card device has

devices are generally adapted to operate on one AA battery; been inserted. A pager receiving caddy is also provided,

and in keeping with the provisions of the present invention, which can receive the electronic card device when it is not

that battery will be a rechargeable battery. Typically, 5 inserted into the laptop computer, so that the electromc card

rechargeable batteries are nickel cadmium (NiCd). nickel device can continue to receive pagmg mformation.

metal hydride (NiMH), or rechargeable alkaUne. It is also GARRETT. Sr. et al. U.S. Pat. No. 5,515,285 issued May

possible that such interactive two-way packet data pagers as 7, 1996 teaches a system for monitoring vehicles during a

are particularly contemplated herein may also include a crisis situation. The tracking system which is taught

lithium battery lO assumes, for example, that a crisis situation might be such as

By providing the interactive pager docking system of the » carjacking. Each vehicle to be monitored includes an

present invenLn, many different commerdal. quasi- on-board apparatus which reports the locaUon of the vehicle

Governmental, and Governmental operations are enabled during the cnsis situation. Commun.cat.OD is automatica ly

with low cost data communications for local dispatch or •"f'^'ted with a remote monitoruig facility via a eel ular

vehicle location purposes. For example, fleet operator hav- is telephone network; and. using selected status 'nformation

ingcarsottruckswhich may operate very widelygeographi-
«aUime Iraclung of the vehicle may be mit.ated. Per.phe^^^^

Jly may equip each vehiclV with an interactive pager devices^ mcludmg a siren a strobe lamp, or a circuit to turn

docLg system in keeping with the present invention. off the .gniUon o the vehicle ignUion may be provided^

whereby the vehicle wiU always be in packet data commu- BICKLEY et al. U.S. Pat. No. 5^19.403 issued May 21.

nication for sending and receiving messages to and from a 20 1996 teaches a Global Positionmg System including a GPS

central dispatch office; as well as being provided with a GPS receiver for generatmg position mfonnation, a processor

system so that the central dispatch office may determine at coupled to the GPS receiver by a bus. and a conrHnunications

any time upon query, or periodically as may be programmed, multi-interface coupled by the bus to both the GPS receiver

exactly where any particular vehicle is located. Other typical and to the processor. The processor presents position infor-

operations may include the dispatching and positioning of 25 mation to the communications mulu-interface, which is

vehicles in an airport operation; or in a theatre of war under capable of interfacmg with a wide variety of commumca-

war games conditions, or in hostilities. Jions systems. Among the various purposes for which the

^
, ,. J, ^ . . . GPS communications multi-interface described m the Bick-

TTie fact that the docking cradle has the ability to connec
^^^^^ ^^^^^^^ ^

a plurality ofsenal devices to the interactive two-way packet
{ location systems,

data pager, allows for wide area satelhte commumcations, as X
ocator/responder systems, beacon locator systems.

weU as working with a packet data network, along with '

ijke
automatic vehicle location. Moreover operation of periph-

spR^QUE et al. U.S. Pat. No. 5.661.652 issued Aug. 26,
eral devices such as a prmter or bar code scanner ^ prav.ded ^^'^

^ ^^^^^ ^^.^^^^ having automatic potition
for, under the operation and control o app icaiion programs

,he network, and com-
which may be programmed into the

""^Ji^^'-^f
P^S^^^"/ pS?pSyli GPS navigation receivers, each having

of Its microprocessor ^"^M
c^^ fwo-way'radio data communication for communicating the

respect to a vehicle, is both portable and telhe ed. at low cost
^^^^^^ ,he individual mobile units to

especially when compared with the use of such as a laptop
^^^^^

^^^^.^P ^^P.^
^^^^^^^ ^

computer.
dispatch controller. Ordinarily, the stationary dispatch con-

The interactive pager docking system provides, however,
^^^^^^^ connected in by a public switched telephone

for the fact that the pager is not necessarily tethered to a
network, llius, ordinary telephone personal pager service

vehicle at any time, and can be removed from the docking
^^^^^ transparently in the network for mobile

cradle so as to follow the operator of the vehicle when he is
^^.^ ^^^^ equipped with a GPS receiver. The mobile

outside the vehicle. That operator will still have packet data
^^^^^^y^ gnds particular utility in such applications as deter-

communication available to him to conduct two-way data
^^.^^ presence at all times of police and/or fire

messaging if he is in communication with the packet data
vehicles, as weU as such items as parcel pick-up and delivery

network. vehicles, taxis, and the like.

Moreover, when the pager is inserted into the docking JANKY U.S. Pat. No. 5,786,789 teaches a GPS unit and

cradle, it is thereby tethered to the vehicle for all purposes 50 ^ ceHular telephone unit each having add-on modules for

of communication and AVL. providing additional functionality. A battery powered hand-

nicrHQ^sTHM OP THF PRTOR ART ^^^^ ^ ^'^"^^ module with a built-in cellular
DISCUSSION OF THE PRIOR ART

telephone. The controls on the GPS are used to control

KRIETER el al. U.S. Pat. No. 5,510,778, issued Apr. 23, *

cellular telephone operations, so that the GPS controlled

1996, discloses a pager receiving system whose purpose is 55 cellular telephone will transmit position location informa-

to be integrated as one function of a multi-function elec- ^[q^ obtained by the GPS unit. Alternatively, a battery

tronic card device for insertion into a portable computing powered hand-held cellular telephone unit may also be

device—a laptop computer, for example. A frequency agile equipped with a battery power module having a built-in GPS
receiver includes a frequency synthesizer for generating a device; in which case, the controls on the cellular telephone

user selectable down conversion frequency that it combined 60 used to control the GPS device operations. Thus, and in

by a mixer to produce a received paging signal at a prede- any event, the cellular telephone portion will be able to

termined intermediate frequency. A driver-less interface transmit position location information obtained by the GPS
multiplexes the received paging signal with the output of a device.

data modem so that the computing device requires only a
SUMMARY OF THE INVENTION

dnver interface for the data modem m order to receive both 65

modem data and paging information. Paging information In accordance with one aspect of the present invention,

which is received from the computing device is stored in a there is provided an interactive pager docking system for a

05/11/2004, EAST version: 1.4.1
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paeer where the system comprises an interactive two-way may be connected, may mclude any of a GPS receiver, a

packet data pager and a docking cradle therefor. The inter- satellite transceiver, a printer, a bar code scanner, an alarm

active two-way packet data pager is a two-way wireless annunciator, or combmations thereof,

radio communicator having a microprocessor, and is capable The interactive two-way packet data pager has a

of executing a programmed appUcalion, and also being 5 "QWER1T" keyboard for inputtmg alphanumeric data-

capable of sending, receiving, sharing and displaying alpha- and instructions-to the pager.
r,u_,„,,

numeric data. The interactive two-way packet data pager is Particularly when the ^^—^^^-^ Te ofthJ fuX
oowered bv a recharceable battery, and has a pair of exter- and the docking crad e are RS-232 ports one of the further
powerea oy

f^^f^"3^^^Z ZLenna charHnp nower to external communications ports m the docking cradle may be
nally connectible terminals for dehvenng charging power to

^^^^^^^^ ^ ^^^^^^^^ transceiver. Thus, data may be sent

the rechargeable battery.
received by the pager through the docking cradle.

Moreover, the interactive two-way pager has a radio
Moreover data and control signal translation modules

modem for sending and receiving alphanumeric data in
included in the docking cradle so as to provide

packet data format, and has a communication port for
translation between and among the pager and the external

sending and receiving alphanumeric data and control signals
peripheral devices that are connected to the docking cradle

to and from the docking cradle.
^^J.^J^g^J jjj^ communications ports.

The docking cradle is adapted to physically hold the pager jjjg p^ir of charger terminals in the docking cradle may

in place, when the pager is inserted into the docking cradle. physically located with , the docking communications

The docking cradle has a pair of charging terminals for pQ^t. If so, there are at least two communications terminals

connecting to the externally connectible terminals of the provided for purposes of sending and receiving data and

pager, when the pager is being physically held in place in the 20 control signals to and from the pager. However, one of the

docking cradle pair of charger terminals and one of the at least two

The docking cradle has a docking communications port communications terminals, may be a common terminal,

for comiecting to the communications port of the pager. Sensing means may be provided in the docking cradle so

when the pager is being physically held in place in the as to determine the presence of a pager m the dockmg cradle,
wnen tne pager is oemg puyai y y ^5 docking cradle may include a power module to

docking cradle.
orovide power to the GPS receiver. If so, the power module

llie docking cradle Ls connectible to a source of power,
^^^^'^^^^^^^ .^^^^^^ ^ ^^^.^ ^^ich acts to shut off power to

and is adapted to provide charging power to the rechargeable
^^/q^^ receiver when the sensing means senses that the

battery in the pager under the control of a battery charger
^^^^ docking cradle for a predetermine

module in the docking cradle, when the pager is being
^^^^^

physically held in place in the docking cradle. Moreover, the
particularly when the docking cradle of the interactive

docking cradle includes a communications multiplexer in
docking system of the present invention is adapted to

series with the communication port of the docking cradle,
connected to a source of 12 volts DC power, so that it is

and at least two further external communications ports in
counted in a vehicle, the interactive pager docking system

series with the multiplexer for connection to external periph-
further comprise a GPS receiver in communication with

eral devices capable of exchanging data and control signals docking cradle through a communications port provided

with the docking cradle and the pager through the further therefor. Sensing means are provided to determine the

communications port. presence of the pager in the docking cradle and, as noted

The communications ports in the pager and in the docking above, the docking cradle may include a power module to

cradle may be RS-232, USB, or Ethernet ports. provide power to the GPS receiver. If so, and when the

Typically the communication ports of the pager and the power module further includes a timer which acts to shut oft

dockine cradle are RS-232 ports. Moreover, the interactive power to the GPS receiver when the sensmg means senses

paeer docking system of the present invention may further that the pager has not been in the docking cradle tor a

comprise a GPS receiver in communication with the docking predetermined period of time, then after that predetermined

cradle through a communications port provided in the dock- period of time, power will not be drawn from a vehicle

ing cradle tSrefor. battery to which the interactive pager docking system has

In that case, the GPS receiver may communicate with the been connected.
.

dockine cradle through one of at least two further commu- The battery charger module m the dockmg cradle ot the

nications ports which are in series with the multiplexer. present invention may be adapted to detect the termmal

Alternatively the GPS receiver may communicate with the 50 voltage of the rechargeable battery m the pager so as to

docking cradle through a dedicated RS-232 port provided initiate a charging operation when predetermined terminal

^^Q^Q^Qj
voltage conditions of the rechargeable battery exist.

In a usual, but not exclusive, embodiment of the present Moreover, the battery charger module may ftirther include

invention the docking cradle is adapted to be connected to temperature sensing means to determine the internal tern-

sour eo/S volts DC power so that it may be mounted in 55 perature of the rechargeable battery, and to d^^^^^^^^^^^^^^

u-
J

charging operaUon when predetenmined internal tempera-

'
"-^e'physical structure of .he docking cradle is such that turc conditions of the rechargeable battery exist,

itS inS spring means so as to provide a spring Indeed, as will also be noted hereafter, the battery charger

esistance against which the pager is physically held in module may include temperature sensmg means which may

JTaS and thereby1 as to maintain a Jhock-proof and 50 also fiinction to determine the ambient temperature m which

V b^ ion-proof connection between the externally con- the interactive pager docking system « operating ha, a

nectible terminals of the pager and the pair of charger charging operaUng may be precluded or teniunated if ambt-

terminals of the docking cradle, and also between the ent temperature conditions outside predetermined ambient

communications port of the pager and the docking commu- temperature conditions exist.

nications port of the docking cradle. 65 Still further, the charging operation may be discontmued

External devices to which the docking cradle of the after a predetermined period of tune, also in keeping with

interactive pager docking system of the present invention instructions from timer means in the battery charger module.

05/11/2004, EAST Version: 1.4.1
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The docking cradle may include lamp means for indicat-

ing the status of a charging operation, under the control of

the battery charger module. Those lamp means may also

function to indicate the presence of incoming data to the

pager, under the control of the microprocessor in the pager, 5

BRIEF DESCRiraON OF THE DRAWINGS

The novel features which are believed to be characteristic

of the present invention, as to its structure, organization, use

and method of operation, together with further objectives

and advantages thereof, will be better understood from the

following drawings in which a presently preferred embodi-

ment of the invention will now be illustrated by way of

example. It is expressly understood, however, that the draw-

ings are for the purpose of illustration and description only

and are not intended as a definition of the limits of the

invention. Embodiments of this invention will now be

described by way of example in association with the accom-

panying drawings in which:

FIG. 1 is a generalized perspective view of an interactive

pager docking system in keeping with the present invention,

showing a docking cradle having an interactive two-way

packet data pager being held in place therein;

FIG. 2 is a block schematic diagram showing the principal 25

operating modules of an interactive pager docking system in

keeping with the present invention, together with its periph-

eral equipment, in a typical operating environment; and

FIG. 3 is a decision flow chart showing timer decisions in

respect of power delivery to a GPS peripheral device, and 30

showing battery charging sequence for a rechargeable bat-

tery in a pager when in place in the cradle.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS 35

Reference will now be made to FIGS. 1 through 3.

First, having regard to FIGS. 1 and 2, an interactive pager

docking system 10 is shown, including a pager 12 and a

docking cradle 14. The pager 12, is shown being securely 40

and physically held in place in the docking cradle 14.

The interactive two-way packet data pager 12 is essen-

tially an off-the-shelf device. Typically, the pager may be

such as a RIM''" 850 or 950 interactive pager, but any pager

may be utilized provided that the physical characteristics 45

and design of the docking cradle 14 are such as to accom-

modate the pager. In other words, if different pagers are

used, it may be necessary to use a different docking cradle

14, having a somewhat different physical design.

The pager 12 is such as to be equipped generally with a 50

QWERTY keyboard 16, and a display screen 18 on which

incoming pager messages are displayed and on which out-

going messages or control commands are displayed as they

ar^ being typed using the QWERTY keyboard 16, before

being transmitted or otherwise forwarded or stored for 55

subsequent action. Needless to say, the pager 12 is equipped

with a microprocessor (not shown), and it is such that is

capable of executing a programmed application—whether

that programmed application is pre-programmed into the

pager's memory, or is one which is entered through the 60

keyboard 16. Of course, the pager 12 is also capable of

sending, receiving, sharing, and displaying alphanumeric

data. The pager sends and receives alphanumeric data gen-

erally through its own antenna 20, and radio modem (not

shown); and it will share alphanumeric data through a serial 65

port indicated generally at 22. Alphanumeric data is, of

course, displayed on the display panel 18. Alphanumeric

m Bi

8

data sent from and received by the interactive two-way

packet data pager via its radio modem and antenna 20 are

sent and received in packet data format.

The docking cradle 14 is shown having a cradle locking

cover 24, which rocks or slides between a forward, locking

position as shown in FIG. 1, and a rearward position which

is limited by a stop 26 in the upper cover 28 of the docking

cradle 14. Typically, when the cradle locking cover 24 is in

its rearward position, the pager 12 is slipped into a recep-

tacle which is defined at its sides by brackets 30. When in

place, as shown, its serial port 22 communications through

a docking communications ports 40 in the docking cradle 14,

as discussed hereafter.

The pager 12 is powered by an internal battery (not

shown); and, in this case, the battery is a rechargeable

battery so that it may be recharged when it is placed in the

docking cradle 14 and physically in place in the manner

shown in FIG. 1. The structure of the interactive two-way

packet data pager 12 is such that it is provided with a pair

of externally connectible terminals 32, 34 associated with

the rechargeable battery, so as to deliver charging power to

the rechargeable battery.

As noted, the pager 12 has a communications port 22

whose purpose is to send and receive alphanumeric data and

control signals to and from the docking cradle 14. Thus, not

only can the pager function as a pager, whether it is in or out

of the docking cradle, through its own radio modem and

antenna, it will also communicate through its communica-

tions port 22 with the docking cradle 14 so as to send control

signals to the docking cradle 14 or receive control signals

from the docking cradle 14, and also so as to send and

receive alphanumeric data such as pager data to and from the

docking cradle 14 in circumstances as described hereafter.

The docking cradle 14 has a pair of charger terminals 36,

38 for physically connecting with the externally connectible

terminals 32, 34 of the pager 12, when the pager is physi-

cally held in place in the docking cradle 14 such as is shown

in FIG. 1. Likewise, the docking cradle 14 has a docking

communications port 40, which connects to the communi-

cations port 22 of the pager 12, when the pager is physically

held in place in the docking cradle 14.

The docking cradle 14 is connectible to an external source

of power 42, which not only provides power for the docking

cradle 14, but also for peripheral devices such as a GPS

receiver and processor 44, as discussed hereafter. The exter-

nal power source 42 also provides power so that charging

power for the rechargeable battery in the pager may be

delivered under the control of a battery charger module 46

in the docking cradle 14, when the pager 12 is physically

held in place.

Typically, the external power source 42 is a source of 12

volt DC power, such- as the electrical system of a vehicle.

However, with appropriate transformers and power filters,

etc., the external power source 42 could also be an ordinary

source of alternating current, such as the nominal 100, 110,

or 220 volt sources typically found in Asia, North America,

and Europe.

Moreover, in general, the docking cradle 14 is provided

with spring means, not shown, so as to provide a spring

resistance against which the pager is physically held in place

when it is placed into the docking cradle 14 in the manner

shown in FIG. 1. This helps provide a shock-proof and

vibration-proof connection between the terminals 32, 34 and

mating terminals 36, 38 for the battery charger functions,

and between the communications port 22 and the docking

communications port 40. Accordingly, the interactive pager
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docking system of the present invention is adapted to

function even when mounted in a moving vehicle which

may, itself, be being driven over rough terrain.

Of course, the functions and operation of the docking

cradle 14 are generally under the control of a central

processor or control module 48, which provides operating

and functional control, message and data buses, and memory
functions and circuit hardware for the docking cradle 14.

Included among those functions are the requirement for

communication between the docking cradle 14 and the pager

12, as well as with peripheral equipment, as described

hereafter. Thus, communication between the pager 12 and

the docking cradle 14 is carried out via a communications

port 50; and between the docking cradle 14 and GPS
receiver 44, communications are established through a port

52.

However, a purpose of the docking cradle 14 is to provide

additional communications ports so as to permit external

communications between the docking cradle 14 and addi-

tional peripheral or external devices—^which may be a GPS
receiver 44, as noted, a satellite transceiver 54, as discussed

hereafter, or other external devices shown generally at 56.

The other external serial devices shown generally at 56 may
include printers, bar code scanners, or alarm annunciators. In

any event, the docking cradle 14 includes a communication

muhiplexer 48 which is in series with the commimications

port 40, and its associated driver card 50, so as to provide

additional serial communication through at least two further

external communications ports 60, 62 and associated cards

64, 66, and thereby so as to provide connectibility to the

external peripheral devices connected to the docking cradle

14. Indeed, as shown at 68, it is possible that the GPS
receiver 44 may be connected through the port card 52 and

multiplexer 58 to the docking cradle 14. Needless to say, any

of the external peripheral devices which are connected

through the ports 60, 62 to the docking cradle 14 are capable

of exchanging data and control signals with the docking

cradle 14, through the control module 48, and to the pager

12.

Typically, any of the communications ports of the docking

cradle 14 are configured as RS-232 ports. However, there

may be circumstances exist wherein it may be more appro-

priate for them to be configured as USB or Ethernet ports.

As noted, in general the communications ports are

RS-232 ports. Moreover, typically the interactive pager

docking system of the present invention includes the GPS
receiver 44 which is physically placed apart from the

docking cradle/pager arrangement as shown in FIG. 1, but

which communicates with the docking cradle 14 through its

own communications port 70 and associated card 52.

However, as noted, it is possible that the GPS receiver 44
will communicate with the docking cradle 14 through the

multiplexer 58.

As noted previously, and as will be discussed in greater

detail hereafter, circumstances may sometimes exist when it

is necessary for the interactive pager docking system of the

pager docking system to be in communication with a satel-

lite transceiver 54, in order that data may be sent from and

received by the pager 12 via the docking cradle 14. Thus, the

satellite transceiver and its associated satellite antenna 72

may be present in the interactive pager docking system of

the present invention.

When the pager 12 is in communication through the

docking cradle 14 with the GPS receiver 44, the satellite

transceiver 54, or any of the other peripheral devices shown
generally at 56, there may be the necessity for translation of
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data and control signals passing through the docking cradle

14. Thus, translation modules (not shown) are also provided

in the control module 48 so as to provide the necessary data

and control signal translation between and among the pager

5 12 and the external peripheral devices connected to the

docking cradle 14.

Referring now specifically to FIG. 2, the general operat-

ing network in which the interactive pager docking system

of the present invention may find itself is shown. No matter

jQ what the circumstances are in respect of which the interac-

tive pager docking system of the present invention is being

used, there will generally be a dispatch and AVL centre 74,

which communicates through a terrestrial packet data net-

work 76 to a plurality of pagers including the pager 12. The

25 dispatch and AVL centre 74 may also communicate to a

satellite hub 78 which, in turn, will uplink and downlink data

through a communications satellite 80. In general, pager

information will be sent to and received from the pager 12

and the dispatch and AVL centre 74 through the packet data

2Q network 76. However, it may happen that the vehicle, for

example, in which the interactive pager docking system of

the present invention is located, may be out of range of the

packet data network 76. In that case, pager data may be sent

from the dispatch andAVL centre via the satellite hub 78 and

25 the satellite 80, to be received by the satellite transceiver 54
through its antenna 52. Moreover, it may be necessary to

send data from the pager 12, even though it is out of range

of the packet data network, in which case the data may be

sent through the satellite transceiver 54 to the satellite 80,

3Q and thence through the satellite hub 78 to the dispatch and

AVL centre 74,

A particular function of the general network arrangement

of FIG. 2 is to provide the precise geographic location of a

vehicle in which the interactive pager docking system of the

35 present invention is mounted. This is accomplished by the

GPS receiver 44, which receives Global Positioning System
data signals through its antenna 82 so as to determine its

precise geographic location as is well known with GPS
receivers. Those data are transferred from the GPS receiver

40 44 to the docking cradle 14; and, thereafter, the data are

generally transferred through the control module 48 to the

pager 12 so as to be sent back through the packet data

network 76 to the dispatch and AVL centre 74. Once again,

however, the interactive pager docking system of the present

45 invention provides additional routing through which the

GPS data may be forwarded to the dispatch and AVL centre,

because it is equipped with an appropriate multiplexer 58 to

route that information via the satellite transceiver 54, as

discussed above.

50 It is noted in FIG. 2 that the satellite transceiver 54 may
also be provided with an additional input/output port and

module 86, in the event that discrete data in respect of any

particular circumstance are required to be transmitted via the

satellite transceiver 54. The satellite transceiver 54 may also

55 be equipped with a temperature sensor, as may the docking

cradle 14.

The docking cradle 14 is equipped with a beeper 88, and

a series of LED indicators shown generally at 90 in FIG. 2
and shown particularly at 92, 94, 96 in FIG. 1. Normally, the

60 colors of the LED indicators 92, 94,96 are red, orange, and
green, respectively. The purpose for the beeper 88 is gen-

erally to provide an audible signal to indicate that there is an

incoming pager message being received by the interactive

two-way packet data pager 12. One or more of the LED
65 indicators 92, 94, 96 may also be illuminated in the event

that there is an incoming message being received by the

pager 12.
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Especially when the interactive pager docking system of receiver 44 which is constantly operating, there are condi-

the present invention is mounted in a vehicle, and the tions which exist where it is appropriate to turn off the GPS
external power source is a nominal 12 volt DC power receiver. Specifically, if the vehicle is parked, and has been

source, there may be a provision for providing power to the parked for more than 48 hours, especiaUy in conditions

GPS receiver 44 through a GPS power module 98 included 5 where the pager is not in the cradle, then it is appropriate to

in the docking cradle 14. Thus, as discussed in greater detail shut down delivery of power from the vehicle battery to the

hereafter, the continuing provision of power to the GPS GPS receiver. Thus, excessive discharge of the vehicle

receiver may be under the control of the GPS power module battery is precluded.

98 which, for those purposes, includes a timer (not shown). Referring specifically to FIG. 3, a logic flow is shown in

As previously discussed, one of the principal functions of 10 respect of delivery of power to the GPS receiver and to the

the docking cradle 14 in the interactive pager docking pager.

system of the present invention is to provide charging power After a sequence start at 100, the vehicle voltage is

to the rechargeable battery in the pager 12. In order to do so, checked, and a determination is made at 102 if the voltage

there must be a pair of charger terminals in the docking is greater than 13 volts, or at 104 to determine if the voltage
cradle which will connect with the pair of externally con- is increasing at a rate of 0.5 volts over two minutes. In either

nectible terminals on the pager Those terminals may be case, the timer—which is generally a 48 hour timer, as noted
provided in any convenient location on the pager; one above—in the GPS power module 98 is re-set to zero at step

particularly convenient location is for the charger terminals 106. If the vehicle voltage is not over 13 volts and is not
in the docking cradle to be physically located with the increasing by 0.5 volls over two minutes, then the timer
docking communications port, using two otherwise unused 20 sequence to shut off the GPS after 48 hours is started, as at

terminals therein. Generally, a docking communications port step 108.

will comprise seven to nine terminals, but not all are used for either event, once the timer reaches 48 hours, as at step
sendmg and receivmg data and control signaU to and from the power is shut off to the GPS receiver, as at step 112.
the pager, tuning signals, and so on. Indeed, it is possible as noted, the GPS is typically continually operating, mean-
that one of the pair of charger termmals 32, 34 and one of 25

^^^^ generally reacquire its updated position every
the at least two communications terminals which are second or so. Such GPS data acquisition is controUed from
required to provide communications between the docking t^e docking cradle control module 48, under control of a
cradle and the pager 12, may be a common terminal. That RAM-contained set of instructions included in the docking
terminal is, of course, usually a system ground terminal. cradle control module 48.

It should be noted that the interactive pager docking Typically, the docking cradle 14 is provided with a lithium
system of the pager docking system, when mounted in a battery (not shown) which has a very long life, so as to

vehicle, may be powered through a cigarette lighter adapter, maintain power to the RAM in the control module 48,
or it may be directly hardwired to a vehicle power source. It whether or not the docking cradle 14 is connected to an
is important that power continue to be provided to the external source of power 42
interactive pager docking system of the present invention,

jf j^e temperature sensor in the docking cradle 14 senses
whether or not the vehide js operaUng and w^^^^^ or not

^hat the temperature at one of the charger terminals is less
the Ignition key is in an ON or "ACCESSORY position.

t^an 10^ C. or greater than 40° C, as noted at step 114, then
When the cradle locking cover 24 is in its rearward no further steps will be taken to provide charging power to

position and the pager 12 is out of the docking cradle, such the rechargeable battery in the pager 12, and the LED
as in conditions when the vehicle operator has chosen to take indicator 92—the red indicator—will be constantly illumi-

the pager with him if he anticipates being away from the nated at step 116.
vehicle for an extended period of time, sensing means (not On the other hand, if the ambient temperature within
shown) which are m the docking cradle 14 will sense that the ^^ich the interactive pager docking system of the present
pager has been physically removed from the docking cradle.

invention is operating is within the predetermined tempera-
Typically, the LED display 92, 94, 96 will flash in a red,

^^^^ ^^^^^^^ ^^en the flashing sequence red, orange, green of
orange green sequence, to indicate that the pager is out of ihe LED display 92, 94, 96 will be initiated at step 118. A
Its cradle. Then, when the driver returns to the vehicle and determination by sensing means (not shown) in the docking
the pager is re-inserted into the docking cradle and the cradle cradle 14 must be made to determine that the pager 12 is in
lockmg cover 24 is pulled forward to physically lock the pj^^ ^ ^^own at step 120. Once the pager is in place,
pager 12 in place, the flashing sequence of the LED indi- then the sequence to initiate synchronization of the pager
cators 90 will stop.

^^^^ docking cradle is started, and the GPS receiver 44
However, even before the pager is docked in the docking is turned on, if it is not already on. This is shown at step 122.

cradle 14, the control module 48 will cause a periodic Then, a determination is made at step 124 if the recharge-
sampling of the temperature at one of the charger terminals 55 able battery in the pager 12 requires recharging or not.
in the docking cradle to determine if the ambient tempera- Assuming that the rechargeable battery in the pager is a
ture in which the interactive pager docking system of the NiCd or NiMH battery, then a determination is made as to
presem invention is operating, is within predetermined whether or not the battery voltage is less than 1.275 volts. If
acceptable conditions. Usually, that means that a battery the rechargeable battery in the pager is a rechargeable
charging operation, as described in greater detail hereafter, alkaline battery, then a sUghtiy higher battery voltage deter-
wiU not occur if the ambient operating temperature where mination will be made. In any event, if the battery voltage
the interactive pager docking system is located is less than of the rechargeable battery in the pager is above predeter-
10^ C. or greater than 40** C. Typically, if the temperature mined limits, then the control module 48 will simply go into
conditions are outside the acceptable range, the red LED 92 a stand-by mode as at step 126, awaiting control signals
will be continuously iUuminated. from the pager 12. llius, the LED indicators 90 may be

Moreover, because the interactive pager docking system controlled as at step 128, the beeper 88 may be controlled as

is generally mounted in a vehicle, and includes the GPS at step 130, and the various ports 40, 60, 62, and 70 to the
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pager, external serial devices, and the GPS receiver, will be

controlled as required. This is shown at step 132; and the

logic sequence ends at 134.

If the battery voltage of the rechargeable battery in the

pager 12 is below the predetcnnined limit, then a determi- 5

nation is made at step 136 if the battery in the pager is also

within predetermined temperature conditions. Thus, a deter-

mination is made as to whether suitable ambient temperature

conditions exist for the battery per se, so as to enable safe

battery charging. If appropriate temperature conditions for ^0

the rechargeable battery do not exist, then once again the

LED indicator is constantly illuminated, and no further

charging operation will continue as at step 138.

Otherwise, if the temperature conditions for the recharge-

able battery in the pager 12 are appropriate, a charging cycle

is initiated at step 140, and typically the green LED indicator

96 will be illuminated. Upon full charge of the battery

having been obtained, at step 142, the LED 96 will be turned

off, as at step 144.
20

Of course, the battery charger module 46 in the docking

cradle 14 will also be such as to provide appropriate trickle

charge, and to terminate or control delivery of charging

power to the rechargeable battery, in keeping with its own
preprogrammed battery charger operating conditions, all of

which are outside the scope of the present invention but in

keeping with the general principles surrounding the battery

charging art. Moreover, it will be understood that the battery

charger module 46 will also include appropriate timer means

to discontinue the charging operation after a predetermined

period of time. Such conditions may occur, for example,

when the condition of the rechargeable battery in the pager

12 has deteriorated to such an extent that it will no longer

accept charging power.

From all of the above, it will be seen that, when the
35

interactive pager docking system includes the GPS receiver

44, and means are provided to determine whether the pager

12 is being physically held in place in the docking cradle 14,

or not, then when it is determined that the pager 12 has not

been physically held in place in the docking cradle 14 for a

predetermined period of time, power will not be drawn from

the vehicle battery by the GPS receiver 44.

There has been described an interactive pager docking

system which is typically one that is mounted in a vehicle,

but which may also be operated under other circumstances 45

as well. It should be noted that sufficient RAM may exist in

the docking cradle control module 48 to permit storage of

messages intended for or being sent from the pager 12, in the

event that the interactive pager docking system is outside of

the range of the packet date network 76, and is either 50

unequipped with or incapable of communicating through the

satellite transceiver 54. Likewise, if the pager 12 is outside

the range of the packet data network, it has been noted above

that the dispatch and AVL centre 74 may communicate

through the satellite hub 78, the satellite 80, and satellite 55

transceiver 54 to the interactive pager docking system of the

present invention; and, even if the pager 12 is not physically

in place in the docking cradle 14, the RAM in the control

module 48 may hold messages received via the satellite

transceiver 54 until such time as the pager is replaced. At go

that time, messages will be relayed to the pager 12 from the

docking cradle 14, for display on the display panel 18.

Specific examples have been discussed, not only with

respect to operating voltages and times, and decision and

logic sequences, but also even with respect to the display 65

and illumination of status signals by a plurahty of LED
indicators. Of course, such discussion has been by way of
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example only, and it is evident that those of ordinary skill in

the art may make other modifications and alterations in the

design and manufacture of the apparatus of the present

invention, without departing from the spirit and scope of the

accompanying claims.

Throughout this specification and the claims which

follow, unless the context requires otherwise, the word
"comprise", and variations such as "comprises" or

"comprising", will be understood to imply the inclusion of

a stated integer or step or group of integers or steps but not

to the exclusion of any other integer or step or group of

integers or steps.

Moreover, use of the terms "he", "him", or "his", is not

intended to be specifically directed to persons of the mas-

culine gender, and could easily be read as "she", "her", or

"hers", respectively.

What is claimed is:

1. An interactive pager docking system for a pager,

comprising an interactive two-way packet data pager and a

docking cradle therefor;

wherein said interactive two-way packet data pager is a

two-way wireless radio communicator having a

microprocessor, and being capable of executing a pro-

grammed application, and also being capable of

sending, receiving, sharing, and displaying alphanu-

meric data;

wherein said interactive two-way packet data pager is

powered by a rechargeable battery, and has a pair of

externally connectible battery terminals for delivering

charging power to said rechargeable battery;

wherein said interactive two-way pager has a radio

modem for sending and receiving alphanumeric data in

packet data format;

wherein said interactive two-way pager has a communi-
cations port for sending and receiving alphanumeric

data and control signals to and from said docking

cradle;

wherein said docking cradle is adapted to physically hold

said pager in place when said pager is inserted into said

docking cradle;

wherein said docking cradle has a pair of battery charger

terminals for connecting to said externally connectible

battery terminals of said pager when said pager is being

physically held in place in said docking cradle;

wherein said docking cradle has a docking communica-
tions port for connecting to said communications port

of said pager when said pager is being physically held

in place in said docking cradle;

wherein said docking cradle is connectible to a source of

power, and is adapted to provide charging power to said

rechargeable battery in said pager under the control of

a battery charger module in said docking cradle, when
said pager is being physically held in place in said

docking cradle;

wherein said docking cradle includes a communication

multiplexer in series with said communications port of

said docking cradle and at least two further external

communications ports in series with said multiplexer

for connection to external peripheral devices capable of

exchanging data and control signals with said docking

cradle and said pager through said further communi-
cations port;

wherein said communications ports of said pager and in

said docking cradle are RS-232 ports, and wherein said

interactive pager docking system further comprises a
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GPS receiver in communication with said docking

cradle through a communications port provided in said

docking cradle therefor;

wherein sensing means are provided to determine the

presence of said pager in said docking cradle, and s

wherein said docking cradle includes a power module
to provide power to said GPS receiver; and

wherein said power module includes a timer which acts to

shut off power to said GPS receiver when said sensing

means senses that said pager has not been in said

docking cradle for a predetermined period of time.

2. The interactive pager docking system of claim 1,

wherein said communications ports of said pager and in said

docking cradle are chosen from the group consisting of

RS-232, USB, and Ethernet ports.

3. The interactive pager docking system of claim 1,

wherein said GPS receiver communicates with said docking

cradle through one of said at least two further communica-
tions ports in series with said multiplexer.

4. The interactive pager docking system of claim 1,

wherein said GPS receiver communicates with said docking

cradle through a dedicated RS-232 port provided therefor.

5. The interactive pager docking system of claim 1,

wherein said docking cradle includes spring means so as to

provide a spring resistance against which said pager is

physically held in place so as to maintain a shock-proof and 25

vibration-proof connection between said externally connect-

able battery terminals of said pager and said pair of battery

charger terminals of said docking cradle, and between said

communications port of said pager and the said docking

communications port of said docking cradle. 30

6. The interactive pager docking system of claim 1,

wherein said external devices to which said docking cradle

is connected through said at least two further external

communications ports are chosen from the group consisting

of GPS receivers, satellite transceivers, printers, bar code 35

scanners, alarm annunciators, and combinations thereof.

7. The interactive pager docking system of claim 6,

wherein data and control signal translation modules are

included in said docking cradle so as to provide translation

between and among said pager and the external peripheral 40

devices connected to said docking cradle through said

communications ports.

8. The interactive pager docking system of claim 1,

wherein said interactive two-way packet data pager has a

"QWERTY" keyboard for inputting alphanumeric data to 45

said pager.

9. The interactive pager docking system of claim 1,

wherein one of said further external communications ports

in said docking cradle is connected to a satellite transceiver,

so that data is sent from and received by said pager through 50

said docking cradle.

10. ITie interactive pager docking system of claim 1,

wherein said pair of battery charger terminals in said dock-

ing cradle is physically located with said docking commu-
nications port, and wherein there are at least two commu- 55

nications terminals provided for puiposes of sending and

receiving data and control signals to and from said pager,

11. The interactive pager docking system of claim 10,

wherein one of said pair of battery charger terminals and one

of said at least two communications terminals is a common 60

terminal.

12. The interactive pager docking system of claim 1,

wherein said battery charger module is adapted to detect the

terminal voltage of said rechargeable battery in said pager,

and to initiate a charging operation when predetermined 65

terminal voltage conditions of said rechargeable battery

exist.
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13. The interactive pager docking system of claim 12,

wherein said battery charger module further includes tem-

perature sensing means to determine the internal tempera-

ture of said rechargeable battery, and to discontinue said

charging operation when predetermined internal tempera-

ture conditions of said rechargeable battery exist.

14. The interactive pager docking system of claim 12,

wherein said battery charger module further includes timer

means to discontinue said charging operation after a prede-

termined period of time.

15. The interactive pager docking system of claim 1,

wherein said docking cradle includes lamp means for indi-

cating the status of a charging operation, under the control

of said battery charger module; and for indicating the

presence of incoming data to said pager, under the control of

said microprocessor.

16. An interactive pager docking system for a pager,

comprising an interactive two-way packet data pager and a

docking cradle therefor;

wherein said interactive two-way packet data pager is a

two-way wireless radio communicator having a

microprocessor, and being capable of executing a pro-

grammed application, and also being capable of

sending, receiving, sharing, and displaying alphanu-

meric data;

wherein said interactive two-way packet data pager is

powered by a rechargeable battery, and has a pair of

externally connectable battery terminals for delivering

charging power to said rechargeable battery;

wherein said interactive two-way pager has a radio

modem for sending and receiving alphanumeric data in

packet data format;

wherein said interactive two-way pager has a communi-
cations port for sending and receiving alphanumeric

data and control signals to and from said docking

cradle;

wherein said docking cradle is adapted to physically hold

said pager in place when said pager is inserted into said

docking cradle;

wherein said docking cradle has a pair of battery charger

terminals for connecting to said externally connectible

battery terminals of said pager when said pager is being

physically held in place in said docking cradle;

wherein said docking cradle has a docking communica-
tions port for connecting to said communications port

of said pager when said pager is being physically held

in place in said docking cradle;

wherein said docking cradle is connectible to a source of

power, and is adapted to provide charging power to said

rechargeable battery in said pager under the control of

a battery charger module in said docking cradle, when
said pager is being physically held in place in said

docking cradle;

wherein said docking cradle includes a communication

multiplexer in series with said communications port of

said docking cradle and at least two further external

communications ports in series with said multiplexer

for connection to external peripheral devices capable of

exchanging data and control signals with said docking

cradle and said pager through said further communi-
cations port;

wherein said docking cradle is adapted to be connected to

a source of 12 volts DC power, so as to be mounted in

a vehicle;

wherein said interactive pager docking system further

comprises a GPS receiver in communication with said

05/11/2004, EAST version: 1.4.1



us 6,696,922 Bl

17
docking cradle through a communications port pro-

vided therefor;

wherein sensing means are provided to determine the

presence of said pager in said docking cradle, and

wherein said docking cradle includes a power module ^

to provide power to said GPS receiver; and

wherein said power module includes a timer which acts to

shut off power to said GPS receiver when said sensing

means senses that said pager has not been in said

docking cradle for a predetermined period of time;

whereby power is not drawn from a vehicle battery to

which said interactive pager docking system is con-

10

18
nected in the absence of said pager being inserted into

said docking cradle after said predetermined period of

time.

17, The interactive pager docking system of claim 16,

wherein said GPS receiver communicates with said docking

cradle through one of said at least two further communica-

tions ports in series with said multiplexer.

18, The interactive pager docking system of claim 16,

wherein said GPS receiver communicates with said docking

cradle through a dedicated RS-232 port provided therefor.
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